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(54) Electrical connector having reliable terminals. 

(57) An electrical connector assembly has termi- 
nals (50,150) which have first resilient legs 
(5,4,154) and second rigid legs (56,156). The 
second rigid legs (56,156) cooperate with the 
housing (18) to secure the terminals (50,150) 
therein. The entire length of the first resilient leg 
(54,154) is utilized as a resilient beam. The first 
and second legs (54,154,56,156) also provide 
two parallel paths over which signals can travel. 
The configuration of the terminals (50,150) 
minimize the height of the assembly and pro- 
vides a reliable electrical connection over which 
high speed signals can travel. 
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The invention relates to an electrical connector 
which provides for a reliable electrical connection with 
a mating connector. In particular, the electrical con- 
nector has terminals which have redundant contact 
sections. 5 

In many electrical connector assemblies, a male 
connector housing mates with a female connector 
housing, to provide for the electrical connection re- 
quired. The assembly of the male connector housing 
with the female connector housing causes the male 10 
terminals to engage and electrically connect with re- 
spective female terminals. In these typical electrical 
connectors, each male and female terminal is config- 
ured as a single post member, i.e. with the contact 
section and mounting section provided on the same 15 
longitudinal axis. The female terminals are generally 
elastically deformable and the male terminals are rel- 
atively rigid. These types of connector assemblies re- 
quire a relatively large force to engage the male and 
female contact sections. Also, the configuration of the 20 
terminals requires that the connector housings have 
a relatively large height to allow the mounting and 
contact sections to be provided along the same long- 
itudinal axis. 

U.S. patent Number 4,734,060 discloses an elec- 25 
trical connector assembly having connector housings 
which have terminals with rod-like contact sections 
provided therein. In this type of assembly, both the 
male and female terminals are elastically deformable, 
thereby allowing the force required to mating the 30 
housing to be relatively small compared to the con- 
nectors mentioned above. As the configuration of the 
contact sections of the terminals is relatively simple, 
the terminals can be closely spaced, thereby minimiz- 
ing the overall width and length of the connector hous- 35 
ings. However, as the mounting and contact sections 
are provided along the same axis, the height of the 
connector housings shown in U.S. Patent Number 
4,734,060 is not significantly reduced. This is partic- 
ularly relevant when the connector assembly is to be 40 
used in high speed applications in which the path 
length over which the signals travel must be mini- 
mized to avoid propagation delays. 

The present invention provides for a terminal con- 
figuration which allows the signal path length and the 45 
overall height of the connector to be minimized, which 
providing a reliable electrical connection with a mating 
terminal. 

The invention is directed to an electrical connec- 
tor which has a mating surface and a rear surface. 50 
Terminal receiving cavities are provided in the hous- 
ing and extend from the mating face to the rear face. 
The terminal receiving cavities have first leg receiving 
cavities and second leg receiving cavities which re- 
ceive portions of terminals therein. 55 

The terminals, which are positioned in the termi- 
nal receiving cavities have resilient first legs and rigid 
second legs. The resilient first legs are positioned in 



thefirst leg receiving cavities. The dimensioning of the 
first leg receiving cavities allows the resilient first legs 
to be elastically deformed therein. The second rigid 
legs are positioned in the second leg receiving cavi- 
ties, such that walls of the second leg receiving cavi- 
ties cooperate with the second rigid legs to support 
the second rigid legs, thereby insuring that the second 
rigid legs will stabilize the terminals in the terminal re- 
ceiving cavities. 

The invention is also directed to an electrical con- 
nector assembly which has a first connector housing 
and a second connector housing. The first connector 
housing has first terminal receiving cavities provided 
therein, and the second connector housing has sec- 
ond terminal receiving cavities. First terminals are 
positioned in the first terminal receiving cavities, and 
second terminals are positioned in the second termi- 
nal receiving cavities. 

The first and second terminals have first legs 
which extend beyond mating surfaces of the respec- 
tive housings, and second legs which are retained in 
the respective housings. The second legs are rigid 
and cooperate with the housings to ensure that the 
first and second terminals are maintained in position 
relative to the first and second housings. The first legs 
are resilient and have a contact section provided at a 
free end thereof, whereby when the first housing is 
mated to the second housing, the first legs of the first 
terminals are provided in electrical engagement with 
the second legs of the second terminals and the sec- 
ond legs of the first terminals are provided in electrical 
engagement with the first legs of the second termi- 
nals. 

Embodiments of the present invention will now be 
described by way of example with reference to the ac- 
companying drawings in which: 

FIGURE 1 is a perspective view of a connector 
assembly which provides an electrical connection 
between sides of a first printed circuit board and 
a surface of a second printed circuit board; 
FIGURE 2 is an exploded perspective view of the 
connector assembly of Figure 1, showing a first 
connector housing and a second connector hous- 
ing, with a bus bar provided therebetween; 
FIGURE 3 is a partial cross-sectional view of the 
connector housings shown in Figure 2, the bus 
bar of Figure 2 is positioned in the first connector 
housing; 

FIGURE 4 is a partial cross-sectional view of the 
connector housings, similar to that shown in Fig- 
ure 3, with the connector housings mated togeth- 
er; 

FIGURE 5 is a cross-sectional view of the con- 
nector housings prior to connector housings be- 
ing mated with each other; 
FIGURE 6 is a cross-sectional view of the con- 
nector housings, similar to that of Figure 5, show- 
ing the connector housings in a mated condition; 
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FIGURE 7 is a cross-sectional view of the con- 
nector housings, taken in a different plane than 
the cross-sectional view of Figure 6, showing the 
connector housings in a mated condition; 
FIGURE 8 is a top perspective view of the first s 
connector housing, before the first connector 
housing has been positioned on the edge of the 
first printed circuit board; 

FIGURE 9 is a bottom perspective view of the first 
connector housing, before the first connector 10 
housing has been positioned on the edge of the 
first printed circuit board; 

FIGURE 10 is a top perspective view of the sec- 
ond connector housing with several terminals ex- 
ploded therefrom, before the second connector 15 
housing has been positioned on the surface of the 
second printed circuit board; 
FIGURE 11 is a bottom perspective view of the 
second connector housing, before the second 
connector housing has been positioned on the 20 
surface of the second printed circuit board; 
FIGURE 12 is a perspective view of a retention 
member which can be inserted into an opening of 
the first printed circuit board; 

FIGURE 1 3 is an enlarged cross-sectional view of 25 
a respective opening of the first printed circuit 
board with the retention member and a terminal of 
the first connector housing position therein; 
FIGURE 14 is a perspective view of an alternative 
retention member which can be inserted into an 30 
opening of the first printed circuit board; 
FIGURE 15 is an top plan view of a respective 
opening of the first printed circuit board with the 
alternative retention member inserted therein; 
FIGURE 16 is a cross-sectional view of the re- 35 
spective opening of the first printed circuit board 
with the alternative retention member and a ter- 
minal of the first connector housing position 
therein; 

FIGURE 17 is a perspective view of the first print- 40 
ed circuit board illustrating the positioning of the 
retention member and the alternative retention 
member in the openings of the first printed circuit 
board; 

FIGURE 18 is an enlarged cross-sectional view of 45 
showing an alternate embodiment of a terminal 
inserted into the opening of the printed circuit 
board; and 

FIGURE 19 is a cross-sectional view of an alter- 
native embodiment of a connector housing. 50 
Referring to Figure 1, an electrical connector as- 
sembly 10 is shown which is used to provide the elec- 
trical connection between a first circuit board 12 and 
a second circuit board 14. The connector assembly 10 
has a first connector housing 16 and a second con- 55 
nector housing 18, as best shown in Figure 2. 

The first connector housing 16 is best shown in 
Figures 2 through 9. Referring to Figures 3 and 5. the 
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first connector housing 1 6 has a first or mating surface 
20 and an oppositely facing second or terminal receiv- 
ing surface 22. End walls 24 (Figures 8 and 9) and 
side walls 26 extend between the mating surface 20 
and the terminal receiving surface 22. The side walls 
26 have transition portions 28 provided thereon, as 
the mating surface 20 is larger than the terminal re- 
ceiving surface 22. 

A mating connector receiving recess 30 extends 
from the mating surface 20 toward the terminal receiv- 
ing surface 22. The mating connector receiving re- 
cess 30, as best shown in Figure 9, is dimensioned to 
be positioned proximate the end walls 24 and proxi- 
mate the side walls 26. 

Terminal receiving cavities 32 are provided in the 
first connector housing 16 and extend from the termi- 
nal receiving surface 22 to the mating connector re- 
ceiving recess 30. As best shown in Figure 5, the ter- 
minal receiving cavities 32 are provided on both sides 
of the longitudinal axis of the first connector housing 
16. The terminal receiving cavities 32 provided on a 
respective side of the axis are mirror images of the ter- 
minal receiving cavities provided on the opposite side 
of the axis. Referring to Figure 5, the terminal receiv- 
ing cavities 32 have dividing walls 34 which separate 
the terminal receiving cavities into two portions, first 
leg receiving cavities 36 and second leg receiving 
cavities 38. The dividing walls 34 have lead-in surfac- 
es 40, 42 which are provided proximate the terminal 
receiving surface 22. Shoulders 44 are provided on 
the dividing walls 34 on surfaces of the dividing walls 
which are positioned proximate the second leg receiv- 
ing cavities 38. Securing projections 46 are also pro- 
vided in the terminal receiving cavities 32. 

Bus bar receiving recesses 48, as best shown in 
Figures 5 and 7, are provided in the first connector 
housing 16. The bus bar receiving recesses 48 extend 
from the mating connector receiving recess 30 to the 
terminal receiving surface 22. 

First connector terminals 50, as best shown in 
Figure 5, have mounting portions 52. First legs 54 and 
second legs 56 extend from the mounting portions 52 
is essentially the same direction, thereby enabling the 
first and the second legs 54, 56 to be mated with the 
mating connector, as will be more fully discussed. 
Printed circuit board mating legs 58 extend from the 
mounting portions 52 in a direction which is opposed 
to the first and second legs 54, 56. 

The mounting portions 52 have recesses 60 pro- 
vided on side surfaces thereof. The recesses 60 co- 
operate with the securing projections 46 to provide the 
interference fit required to maintain the terminals 50 
in the terminal receiving cavities 32. It should be noted 
that end surfaces of the dividing walls 34 also coop- 
erate with surfaces of the mounting portions 52 to en- 
sure that the terminals 50 are properly positioned. 

First legs 54 have a slightly arcuate configuration. 
Free ends of the first legs have enlarged contact sec- 
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Hons 62 which extend beyond the first leg receiving 
cavities 36 and into the mating connector receiving re- 
cess 30. Enlarged positioning sections 64 are also 
provided on the first legs 54. The positioning sections 
64 cooperate with the dividing walls 34 when the first 5 
legs are in an unmated condition. It is important to 
note that the first leg receiving cavities 36 are dimen- 
sioned to allow the first legs 54 to move therein, there- 
by allowing the first legs to move from an unmated or 
slightly prestressed position to a mated position. w 

Second legs 56 are positioned in the second leg 
receiving cavities 38. Unlike the first legs, the second 
legs 56 do not extend into the mating connector re- 
ceiving recess 30. Free ends 66 of the second legs 
are provided at an angle relative to the second legs. 15 
This allows the free ends 66 to engage the dividing 
walls 34, as shown in Figure 5. Lead-in surfaces 68 
are provided at the free ends 66 of the second legs 56. 

Referring to Figures 2 and 7, bus bars 70 are posi- 
tioned in the first connector housing 16 (as best 20 
shown in Figures 7 and 9). The bus bars 70 have con- 
nector mating portions 72 and circuit board mating 
pins 74. The circuit board mating pins 74, as shown 
in Figure 7, are positioned in the bus bar receiving re- 
cesses 48. The connector mating portions extend 25 
from the bus bar receiving recesses 48 into the mating 
connector receiving recess 30. 

The second connector housing 18 is best shown 
in Figures 2 through 7 and 10 through 11. Referring 
to Figures 3 and 5, the second connector housing 18 30 
has a first or mating surface 120 and an oppositely 
facing second or terminal receiving surface 122. End 
walls 124 (Figures 10 and 11) and side walls 126 ex- 
tend between the mating surface 120 and the terminal 
receiving surface 122. 35 

A mating projection 130 extends from the mating 
surface 120 away from the terminal receiving surface 
122. The mating projection 130, as best shown in Fig- 
ure 10, is dimensioned to extend between the end 
walls 124. 

40 

Terminal receiving cavities 132 are provided in 
the second connector housing 18 and extend from the 
terminal receiving surface 122 to the mating surface 
1 20. As best shown in Figure 5, the terminal receiving 
cavities 132 are provided on both sides of the longi- 45 
tudinal axis of the second connector housing 18. The 
terminal receiving cavities 132 provided on a respec- 
tive side of the axis are mirror images of the terminal 
receiving cavities provided on the opposite side of the 
axis. Referring to Figure 5, the terminal receiving cav- 50 
ities 132 have dividing walls 134 which separate the 
terminal receiving cavities into two portions, first leg 
receiving cavities 136 and second leg receiving cavi- 
ties 138. The dividing walls 134 have lead-in surfaces 
140, 142 which are provided proximate the terminal 55 
receiving surface 122. Shoulders 144 are provided on 
the dividing walls 134 on surfaces of the dividing walls 
which are positioned proximate the second leg receiv- 



ing cavities 138. Securing projections 146 are also 
provided in the terminal receiving cavities 132. 

Bus bar receiving recess 148, as best shown in 
Figures 5 and 7, is provided in the second connector 
housing 18. The bus bar receiving recess 148 extends 
from the terminal receiving surface 122 pas the mat- 
ing surface 120 through the mating projection 130. 

Second connector terminals 150, as best shown 
in Figure 5, have mounting portions 152. First legs 
154 and second legs 156 extend from the mounting 
portions 152 is essentially the same direction, thereby 
enabling the first and the second legs 154, 156 to be 
mated with the mating connector, as will be more fully 
discussed. Printed circuit board mating legs 158 and 
stand off legs 159 extend from the mounting portions 
152 in a direction which is opposed to the first and 
second legs 154, 156. 

The mounting portions 152 have recesses 160 
provided on side surfaces thereof. The recesses 160 
cooperate with the securing projections 146 to pro- 
vide the interference fit required to maintain the termi- 
nals 150 In the terminal receiving cavities 132. Termi- 
nals 150 have projections 161 which extend from side 
surfaces thereof. The projections 161 facilitate the in- 
terference fit of the terminals. It should be noted that 
end surfaces of the dividing walls 1 34 also cooperate 
with surfaces of the mounting portions 152 to ensure 
that the terminals 150 are properly positioned. 

First legs 154 have a slightly arcuate configura- 
tion. Free ends of the first legs have enlarged contact 
sections 162 which extend beyond the first leg receiv- 
ing cavities 136 and beyond the mating surface 120. 
Enlarged positioning sections 164 are also provided 
on the first legs 154. The positioning sections 164 co- 
operate with the dividing walls 134 when the first legs 
are in an unmated condition. It is important to note that 
the first leg receiving cavities 136 are dimensioned to 
allow the first legs 154 to move therein, thereby allow- 
ing the first legs to move from an unmated or slightly 
prestressed position to a mated position. 

Second legs 156 are positioned in the second leg 
receiving cavities 138. Unlike the first legs, the sec- 
ond legs 1 56 do not extend beyond the mating surface 
120. Free ends 166 of the second legs are provided 
at an angle relative to the second legs. This allows the 
free ends 166 to engage the dividing walls 134, as 
shown in Figure 5. Lead-in surfaces 168 are provided 
at the free ends 166 of the second legs 156. 

Referring to Figures 7 and 10, bus bar mating ter- 
minals 170 are positioned in the second connector 
housing 18. The bus bar mating terminals 170 have 
connector mating portions 172 and circuit board mat- 
ing pins 174. The connector mating portions 172 have 
an essentially U-shaped configuration, with enlarged 
contact projections 176 provided at the free ends 
thereof. The circuit board mating pins 174 have en- 
larged securing projections 178 which cooperate with 
the side walls of the receiving recess 148 to maintain 
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the bus bar mating terminals 170 in the recess. 

The first printed circuit board 12, as best shown 
in Figures 1 through 4, has conductive signal paths 
210 provided on the opposing side surfaces 212 
thereof. Conductive grounding planes 214 are posi- 5 
tioned below the side surfaces 212, as shown in Fig- 
ure 3. The conductive grounding planes 214 are pro- 
vided in electrical engagement with conductive side 
walls 216 of openings 218. The particular configura- 
tion of the first printed circuit board 12 has the open- 10 
ings 218 provided proximate edge surface 220 of the 
circuit board. 

The second printed circuit board 14, as shown in 
Figures 1 and 7, has conductive signal paths 230 pro- 
vided on at least on surface 232 thereof. Conductive 15 
grounding planes (not shown) are positioned below 
the surface 232. The conductive grounding planes are 
provided in electrical engagement with conductive 
side walls 236 (Figure 7) of openings 238. 

In operation, the first connector housing 16 is 20 
positioned in electrical engagement with the first print- 
ed circuit board 12. In order to accomplish this elec- 
trical connection, the fully assembled first connector 
housing 16, with the bus bars 70 provided therein, is 
positioned in some type of mounting fixture (not 25 
shown). The mounting fixture can be a standard type 
mounting fixture which is dimensioned to receive the 
first connector housing 16 therein. It is important that 
the mounting fixture be dimensioned to support the 
bus bars 70 is the housing, as the bus bars 70 are only 30 
positioned in the housing with an interference fit The 
first connector housing 1 6 is positioned in the fixture 
such that the printed circuit board mating legs 58 and 
the circuit board mating pins 74 extend outward there- 
from, in a manner similar to that shown in Figure 8. 35 

With the first connector housing 16 properly posi- 
tioned in the fixture, the first connector housing is 
moved into engagement with the first circuit board 12. 
In particular, the first connector housing is moved into 
engagement with the edge surface 220 of the board 40 
12. 

As the first connector housing 16 and the first cir- 
cuit board 12 are moved into engagement, the printed 
circuit board mating legs 58 will engage the edge sur- 
face 220 of the first circuit board 1 2. It should be noted 45 
that the distance provided between the free ends of 
opposed mating legs 58 is less than the width of the 
first circuit board 12. Consequently, when the printed 
circuit board mating legs 58 first engage the board 12, 
the legs 58 will contact the edge surface 220. Upon 50 
further insertion of the first connector housing 16 onto 
the first circuit board 12, the legs 58 will be force to 
spread apart and slide over the opposing side surfac- 
es 212 of the board. This motion continues until the 
housing 16 is fully inserted onto the board 12, thereby 55 
positioning the legs 58 is electrical engagement with 
the conductive signal paths 210 provided on the 
board. The electrical engagement between the legs 



58 and the paths 210 is ensured due to the legs are 
provided in a stressed position, and consequently 
provide a significant normal force between the legs 
and the paths. 

As the mating of the housing 1 6 with the board 12 
occurs, the circuit board mating pins 74 also cooper- 
ate with the first circuit board 12. The pins 74 engage 
the edge surface 220 of the board after the printed cir- 
cuit board mating legs 58 have begun sliding over the 
opposing side surfaces 212. It is important to note that 
the pins 74 must be provided in alignment with the 
openings 218 of the board 12 (as shown in Figure 17) 
as the mating occurs. In order to insert the pins 74 
through the edge surface 220, the pins must exert a 
force on the side surface to allow the pins to penetrate 
the material of the circuit board. This force is gener- 
ated by the fixture in which the first connector housing 
16 is positioned. As the fixture maintains the bus bars 
70 and the pins 74 in position relative to the housing, 
the insertion of the pins in the side surface of the 
board does not damage the bus bar or the housing. 

As shown in Figure 17, the edge surface 220 of 
the first circuit board 12 can be prenotched to provid- 
ed apertures 222 through which the pins 74 can be in- 
serted. The pre notching reduces the insertion force 
required to position the pins 74 through the edge sur- 
face 220 of the board. 

As the insertion of the pins through the edge sur- 
face 220 continues, the pins 74 enter into openings 
218 through side walls 216 thereof. Referring to Fig- 
ure 7, the insertion of the pins 74 is continued until the 
free ends of the pins 74 extend essentially across the 
openings 218. The openings illustrated in Figure 7 
have plating provided on the side walls 216 thereof. 
As the pins are inserted through the side walls, the 
pins 74 cause the plating to be deformed, as is shown 
in Figure 7. This deformation provides a good electri- 
cal connection between the pins and the plating, and 
also enhances the mechanical retention of the pins in 
the openings. 

With the first connector housing 16 fully inserted 
on the first circuit board 12, the printed circuit board 
mating legs 58 are soldered to the conductive signal 
paths 210, and the circuit board mating pins 74 are 
soldered in the openings 218. This provides the 
mechanical and electrical connections required be- 
tween the first connector housing 16 and the first cir- 
cuit board 12. 

An alternative embodiment of the printed circuit 
board mating legs is shown in Figure 18. In this em- 
bodiment, the printed circuit board mating legs have 
grooves or pockets 80 provided thereon. As the mat- 
ing legs are inserted, the legs cause the plating of the 
openings 218 to tear, as was previously described. 
However, in this embodiment, the grooves provide a 
channel between the end of the plating and the mating 
legs. As is shown in the figure, the grooves can extend 
to the end of the mating legs, or the grooves can be 
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of shorter length. Consequently, when the mating pins 
are soldered in the openings, the solder will flow into 
the grooves and beyond the free ends of the plating, 
as shown in Figure 18, providing for a more reliable 
mechanical connection between the first circuit board 5 
and the first connector housing. It should be noted that 
the dimensioning of the grooves will vary depending 
upon the thickness and the ductility of the plating used 
in the opening. The grooves must be properly dimen- 
sioned to allow the plating to tear rather than conform 1 o 
to the opening. 

Referring to Figures 13 through 17, several alter- 
nate methods of maintaining the pins 74 in the open- 
ings 218 are shown. Figure 12 shows a first retention 
member 250 which can be used to retain the pins in 15 
the openings. The retention member 250 is inserted 
into the opening 218, as illustrated in Figure 17, prior 
to the mating of the first connector housing with the 
first circuit board. The insertion of the housing on the 
board is identical to that described above. However, 20 
when the pins are inserted into the openings, the pins 
will be inserted through openings 252 provided in the 
retention members, as shown in Figure 13. The reten- 
tion members are dimensioned to ensure that a fric- 
tional engagement occurs between the side walls 216 25 
of the openings 21 8 and the side surfaces 254 of the 
retention members. The openings 252 are dimen- 
sioned to ensure that a frictional engagement is pro- 
vided between the pins 74 and the retention members 
250. Consequently, the use of the retention members 30 
250 in the openings 218 provides the mechanical and 
electrical connection required without the use of sold- 
er in the openings 218. 

A second retention member 260 is shown in Fig- 
ures 14 through 17. The second retention member 35 
260 is cylindrical in shape. A slot 262 is provided 
along the length of the retention member 260. The re- 
tention member 260 is positioned in the opening 218, 
as shown in Figure 17. With the member 260 posi- 
tioned in the opening, retention lances 264 (Figure 14) 40 
project into the side walls of the openings to provide 
the retention and electrical characteristics required 
between the member 260 and the side walls 21 6 of the 
openings 218. The pins 74 are then inserted into the 
openings 218, as shown in Figure 16, through the 45 
slots 262 of the retention members 260. Retention 
arms 266 behave as "Chinese fingers" to retain the 
pins in the openings. The retention arms also provide 
the electrical connection required between the mem- 
bers 260 and the pins 74, thereby eliminating the need 50 
for solder in the openings. 

The are several advantages of utilizing a connec- 
tor which is mounted onto the side surface of a circuit 
board. First, as the sophistication of equipment in- 
creases, more connectors are required to be posi- 55 
tioned on circuit boards. As there is a limited amount 
of space available, solutions must be found to in- 
crease the amount of connectors mated to the circuit 



board. This invention allows the edges or side surfac- 
es of the circuit board to be utilized for the mating of 
connectors thereto. Also, the placement of the con- 
nectors on the side surfaces of the circuit board allows 
for relatively short path lengths across which the sig- 
nals travel, thereby minimizing the propagation delay 
associated with the connector. 

With the insertion of the first connector housing 
16 onto the first circuit board 12 complete, the fixture 
can be removed from the housing. 

The second connector housing 18 is positioned 
on the second circuit board 14, as is illustrate in Fig- 
ures 1 and 5 through 7. During this process, the circuit 
board mating pins 174 are inserted into the openings 
238 provided on the circuit board 14. As the pins 174 
are inserted into the openings 238, the printed circuit 
board mating legs 158 engage the conductive signal 
paths 230 provided on the surface 232 of the circuit 
board 230. The engagement of the legs 158 with the 
paths 230 defines the fully inserted position of the 
second connector housing relative to the second cir- 
cuit board. With the second connector housing fully in- 
serted, the pins 1 74 are soldered in the openings 238 
and the legs 1 58 are soldered to the conductive paths 
230. This provides the mechanical and electrical con- 
nection required between the second connector hous- 
ing 18 and the second circuit board 14. The circuit 
board mating legs 58, 158 have arcuate surfaces pro- 
vided at the ends thereof. The solder cooperates with 
the arcuate surfaces to provide the mechanical and 
electrical interconnection with the circuit boards. The 
configuration of the arcuate surfaces helps to insures 
that the solder will not crack. In other words, the use 
of mating legs which have flat surfaces promotes the 
solder to crack, thereby causing an unreliable con- 
nection. 

With the first and second connector housings 16, 
18 properly mounted to the circuit boards 12, 14, the 
connector housings are mated together, as shown in 
Figures 4 through 7. 

The first connector housing 1 6 is positioned prox- 
imate the second connector housing 18 such that the 
mating connector receiving recess 30 of the first hous- 
ing is in alignment with the second connector housing. 
The mating connector receiving recess 30 is dimen- 
sioned to allow the second connector housing 1 8 to be 
inserted therein. 

To mate the connector housings together, the first 
connector housing 16 is moved from the initial posi- 
tion shown in Figure 5 to the final or assembled pos- 
ition shown in Figure 6. As the connector housings are 
moved to the assemble position, the first connector 
terminals 50 engage the second connector terminals 
150 to provide the electrical connection required. 

As the mating occurs, the enlarged contact sec- 
tions 62 of the first legs 54 of the first connector ter- 
minals 50 engage the lead-in surfaces 168 of the sec- 
ond legs 156 of the second connector terminals 150. 
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At the same time, the enlarged contact sections 162 
of the first legs 154 of the second connector terminals 
1 50 engage the lead-in surfaces 68 of the second legs 
56 of the first connector terminals 50. 

The enlarged contact sections 62, 162 are then 5 
slide over the leaoVin surfaces 168, 68, thereby posi- 
tioning the enlarged contact sections 62, 162 on side 
surfaces of the second legs 156, 56. Several functions 
are performed by the lead-in surfaces. The lead-in 
surfaces compensate for any slight misalignment of 10 
the terminals when the mating occurs. The lead-in 
surfaces also cause the first legs 54, 1 54 to be moved 
to a stressed position, such that the enlarged contact 
sections 62, 1 62 will provide a significant normal force 
on the second legs 156, 56 when the contact sections 15 
are slide over the second legs. 

As the mating of the connectors continues, the 
enlarged contact sections 62, 162 will be slid on the 
side surfaces of the second legs 156, 56 to the fully 
assembled position shown in Figure 6. This sliding en- 20 
gagement of the enlarged contact sections provides 
a wiping action under significant normal force condi- 
tions, thereby helping to ensure for a positive electri- 
cal connection between the enlarged contact sections 
62, 162 and the second legs 156, 56. It should be not- 25 
ed that as the enlarged contact sections 62, 1 62 of the 
first legs 54, 154 are slid over second legs 156, 56, 
walls of the housings prevent the first legs 54, 154 
from taking a permanent set. In other words, the walls 
of the housings are provided in close proximity to the 30 
first legs 54, 154, thereby insuring that the first legs 
can not be deformed beyond their elastic limit 

This type of terminal configuration allows for a 
connector which requires a minimal height for opera- 
tion. As the entire length of the first legs 54, 154 are 35 
used for a resilient beam, the overall height of the con- 
nector can be minimized. In other words, the station- 
ary portions of the terminals are provided on the sec- 
ond legs of the terminals, which is physically distinct 
from the first legs. Consequently, as no stationary por- 40 
tions are required on the first legs, the overall height 
of the first legs is minimized- It is also important to note 
that the second legs 56, 156 are used only as station- 
ary members, i.e. no resilient characteristics are re- 
quired. Consequently, the second legs can be se- 45 
cured in the housings and be used to stabilize the ter- 
minals in the housings. 

The configuration of the terminals also provides 
for a reliable electrical connection. Each terminal pro- 
vides two parallel paths over which the signal can 50 
travel. This provides for a redundant electrical con- 
nection, and results in a self inductance which is ap- 
proximately half of that of a terminal with a single path. 
This is particularly advantageous in high speed appli- 
cations. 55 

As the connector housings are mated together, 
the bus bars 70 are positioned in the bus bar mating 
terminals 170, as shown in Figure 7. The spacing be- 



tween the enlarged contact projections 1 76 of the bus 
bar mating terminals 170 is less than the width of the 
bus bars 70. Consequently, the positioning of the bus 
bars 70 in the bus bar mating terminals 170 causes 
the contact projections to be spread apart, which in 
turn causes contact projections 176 to exert the nor- 
mal force required on the bus bars 70. 

With the connector housing mated together, as 
shown in Figures 4 and 6, an effective electrical con- 
nection is provided between the first circuit board 12 
and the second circuit board 14. The connection is 
provided utilizing minimal space, as the first connec- 
tor housing is mated to the edge or side surface of the 
first circuit board. This is of great benefit, particularly 
as board real estate is at a premium. 

An alternative embodiment of the housing is 
shown in Figure 19. In this embodiment the electrical 
connection provided between the first and the second 
circuit boards is performed in the same manner de- 
scribed above. However, in the embodiment shown in 
Figure 19, the second connector housing 18 has a 
shroud 1 90 which extends beyond the mating surface 
120. The shroud 190 is dimensioned to be approxi- 
mately the same height as the mating projection 130. 
The configuration of the shroud 190 protects the first 
legs 1 54 from being deformed prior to mating with the 
second legs 56 of the first connector housing 1 6. The 
shroud 1 90 also provides for the alignment of the con- 
nector housings when the housings are mated togeth- 
er. The shroud insures that the terminals will be in 
proper position prior to the engagement of the mating 
terminals, thereby preventing the terminals from be- 
ing damaged during mating. 

Although the connector assembly described pro- 
vides an electrical connection between two printed 
circuit boards, the principal of the invention can be 
utilized in other types of connector assemblies, i.e a 
cable to board connector assembly. 



Claims 

1 . An electrical connector assembly (2) having a first 
connector housing (16) and a second connector 
housing (18), the first connector housing (16) ter- 
minal receiving cavities (32) provided therein, first 
terminals (50) being positioned on the first termi- 
nal receiving cavities (32), the second connector 
housing (18) having second terminal receiving 
cavities (132) provided therein, second terminals 
(150) being positioned in the second terminal re- 
ceiving cavities (132), wherein: 

the first and second terminals (50,150) 
have first legs (54, 1 54) and second legs (56,1 56), 
the second legs (56,156) are rigid and cooperate 
with the housings (16,18) to ensure that the first 
and second terminals (50,150) are maintained in 
position relative to the first and second housings 
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(16,18), the first legs (54,154) are resilient and 
have a contact section (62,1 62) provided at a free 
end thereof, 

dividing walls (34,134) are provided in the 
first and second terminal receiving cavities 
(32,132), and the dividing walls (34,134) are posi- 
tioned between the first legs (54,154) and the 
second legs (56,156) of the first and second ter- 
minals (50,150), 

whereby when the first housing (1 6) is mat- 
ed to the second housing (18), the first legs (54) 
of the first terminals (50) are provided in electrical 
engagement with the second legs (156) of the 
second terminals (150) and the second legs (56) 
of the first terminals (50) are provided in electrical 
engagement with the first legs (154) of the second 
terminals (150). 

An electrical connector assembly (2) as recited in 
claim 1 wherein the second legs (56,156) of the 
first and second terminals (50,150) have lead-in 
surfaces (68,168) provided at the free ends. 

An electrical connector assembly (2) as recited in 
claim 1 wherein the second legs (56,156) of the 
first and second terminals (50,150) engage the 
dividing walls (34,134) to provide the force re- 
quired to stabilize the terminals (50,150) in the 
housings (16,18). 

An electrical connector assembly (2) as recited in 
claim 1 wherein the first legs (54,154) have en- 
larged contact sections (62,162) provided at free 
ends thereof. 

5. An electrical connector assembly (2) as recited in 
claim 4 wherein the first legs (54,154) are mov- 
able relative to the terminal receiving cavities 
(32, 1 32) over their entire length, such that the first 
legs (54,154) are resilient over their entire length. 

6. An electrical connector assembly (2) as recited in 
claim 5 wherein mounting portions (52,152) ex- 
tend between the first legs (54,154) and the sec- 
ond legs (56,156), the mounting portions (52,152) 
and the second legs (56,156) cooperate with the 
housings (16,18) to provide the retention required 
to maintain the terminals (50,150) in the housings 
(16,1 8), thereby enabl ing the first legs (54, 1 54) to 
move relative to the housings (16,18). 
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7. An electrical connector assembly (2) as recited in 
claim 6 wherein walls of the first and second ter- 
minal receiving cavities (32,132) are dimen- 
sioned to prevent the first legs (54,154) of the first 55 
and second terminals (50,150) from overstress. 

8. An electrical connector assembly (2) as recited in 



claim 6 wherein printed circuit board mating legs 
(58,158) extend from the mounting portions 
(52,152) of the first and second terminals 
(50,150) in a direction which is essentially op- 
posed to the direction of the first and second legs. 

An electrical connector assembly (2) as recited in 
claim 1 wherein the first housing (16) has terminal 
receiving cavities (32) provided on opposed sides 
of the longitudinal axis of the connector.and the 
opposed terminal receiving cavities (32) are mir- 
ror images of each other. 
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(g) Electrical connector having reliable terminals. 

(57) An electrical connector assembly has termi- 
nals (50,150) which have first resilient legs 
(54,154) and second rigid legs (56,156). The 
second rigid legs (56,156) cooperate with the 
housing (18) to secure the terminals (50,150) 
therein. The entire length of the first resilient leg 
(54,154) is utilized as a resilient beam. The first 
and second legs (54,154,56,156) also provide 
two parallel paths over which signals can travel. 
The configuration of the terminals (50,150) 
minimize the height of the assembly and pro- 
vides a reliable electrical connection over which 
high speed signals can travel. 
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